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Abstract 



PROBLEM TO BE SOLVED: To prevent the clogging of a catalyst bed to improve the 
decomposition reaction of a perfluoride. 

SOLUTION: A waste gas containing a perfluoride (PFC) and SiF4 and discharged from a 
semiconductor producing device is introduced into a pre-spray 11 and brought into contact with 
water to convert Si to Si02 to remove. The waste gas discharged from the pre-spray 1 1 is 
mixed with a reaction water and heated to 700 deg.C by a heater 12. After that, the gas 
containing PFC is introduced into the catalyst bed 14 filled with an alumina based catalyst. The 
j PFC is decomposed by the catalyst into HF and C02 . The high temp, waste gas discharged 
| from the catalyst bed 14 and containing C02 and HF is cooled in a cooling device and 
j introduced into a removing device 17 to remove HF. Because Si in the waste gas is removed, 
the clogging of the catalyst bed caused by Si02 generated by the reaction of SiF4 with the 
reaction water is prevented. 
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©EJ6*B£;£-B-C«Mfxa»S S i O z £*i!trtcBfc*-f 

■5©t, ±ffi©Hga<£i;js:< . pfc©»«»^i 

##*&a£3£sn?£. Hfii*ia^fb©MH^x©— or* 
5 p f c©^m+'v©«ctB*iEi®-e^'5. 

[0 0 3 8] **ifi0!|K:.fcntf. tt*©*«#5t£0 + 
»icfiv»«*t?CF 4 ©#/5?#«rfigicfti9, f!*x*;i/* 
— $>#JSc£*©:i— 7V 'Jf^ fc^7Et<TaFtr. 
if©*€r, »i*xMOfinc itt«l:»t**t 

[0 0 3 9] ±IB*iS0iJ«. ¥Itt«A«Xy?>y^ 

D-fcXOfllStfXfcC f 4 e»ffl-s-a«**3**i bfc 

ztuzm<inz>b<D-T:\tt£^. cvdw 
'j-->^xi3c 2 F 6 <&«ffl-rs«^©swx ! b. & 

«0*riET«iaT?*S. ^©ffi. «H:gUcPFCl: 
|5]&©$fi£ 7 0 0tWft«DRj6:i«TjBI4« 

[0 0 4 0] mM&\2} H3I=, ^JS^J 1 ©P FC» 

*«ia»t-wttiii«ic ufc p f c#jw&3tt£ jR-r. 

»DSfti§12. S«»«13. J^aig^ 1 6 1 
5^. 77>v»l 2 1, 1 3 6 lT'-Wl: 

IS#SnT^6. JP.^isl 2, 3&^M5SK% 
1 5 tt. «fi« 1 2 2, 1 3 2. 1 5 2 £^-*l-€-**lrtg 

uti>*. z.(d?y c^mmmmzi.n\t. mm^m* 



(7) 
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[0 0 4 1] ^ttKitX^rtttj^^toS^ligg;* 

tf. *tT 1WCF, £<£tS 1 0 0 'J y HU/min gg<£> 
#^#7.$&3fiE73£<I*..5P FC^lglT', Jgtf 

immmo. 4m2ic^ts„ cnn iBM^&^M 

~1 0^©iaST$5. 
[0 0 4 2] Xfc. *Sy&fiajTte. SI5SI1 3^e,SffcB 

^nfc*5 7 o ox:<DWX7><Df&$:mmm-r2>m?£&m. 

1 5**, glSgl 3tftigll 6<Dfk1\z&V*>nT^ 

[0 0 4 3] S4tt, BI3(r^-r— Mi*«5PFC» 
(SMffl 5 1 ©A (13^3 5Ti 

o oxz<Dmxxi:m5z&2n. i o ox:&L±<D7HMSit 

ft^TEfl 5 3 fed: 0 infill 2 tCigASn-S. - 
7j, ^T.«-£-C3^^{;«fct3T^3 0 O'CKTFKi'frifl 

[0 0 4 4] C*iS^J3D H5«. P FC&ggBl * 

a« h'7-f I7f>ygi5 ICP FC^aSgB 1 
-e*tH£^LTH£. ifXJ?DYhy774 0li. &PF 

OPFC. ffl^tt'C F 4 &£©zga££MteU S-EJjgM 
£l£«iSB4 5 fCfei£LT^-5. AnffliIA>f.©7^ 
*«**4 6 AfZ\tm&tf7.m£7 4;i>?4 1 

[0 0 4 5] ClCD->7.5 i A^A^^|ttBj-r-5. ft h* 9 
^X7?>^tl5B. ftg&ICPFCtf;?.© 1«T£-5C 
F 4 Sly 3->>/J3Z.£ 

>^««5©8Mf*tt. »^>y2 1A, 21B©|g 
IlllCj; 0. SSS4 4 A, 4 4 BSM-r>Tgai : 2 9 tcS 
U S3t5PFCj!!lI811l;^n5. 
ti, Xy^>^gT-t8»£ft&^ofc*1Jl vo 1 %ro 

cf 4 . Mi7?>n-M*tits i f 4 £#a,-z? 

PFCMIgllTrMlSnti. @B 
f4 3S:ii^TK^i7 K M 2 5»C#*3Sft 

5. E« : 3F«q<D^^^W-a?«^^SlX ! g4 6 A. 



74 0l:W*>n5. 12^4 3rtrogE#Xt>#X&3lg4 
6BKcfcoT. ftl-fn^i'O?h^774 0l;^ 

ns. sPFcfflisu izm&znzmfiz, 
PFcaia^Bi^e.g^tB^n/igW7.rt<oc f 4 s& 

S14 5H JJXZu^htfv? 4 0^£CF 4 ig«© 
SH^MSrA^T-5. K8lgB4 5fi. fe-5SH i g : 4 3 F*3<D 

CF 4 igg75<fiiiS:;£{i.fcf) feints-, s^^<ds 

^tDfc^Jre^TS P F CMS£IB 1 OD^ffiSg 5 1 
*£tt&a«e*«#S3B43-fr5. g%SI4 5ll & 
5SE§2 9rt©CF, jg&a<Sf§2tS:5£fif<}:9 fciS^i 

[0 0 4 6] ^j&SCajte. p p C&SgB 1 K#S&£n 

s^$nsPFcsjs*tft^g 5 $ { -^$n-5. :o 

^fiO. Ett£H4 2ttffl9£Kl09ttciill4t0PF 
4^ttS«*ffl7jT4. PFCffliSIlCDA 
n b tt*M*£{fcK: «fc -5 &ai*J«j * ^x y * -T 

-5. 

[0 0 4 7] C£;NS0!I4] EI6tt. ¥«#KiftX*<DI/' 
•<77h^UTl^. ^{tSiSXWOjlS 5 9 J4. 
fl/-5 : >y5 2 iOi^&tfT^fb* U-WP-A 
5 3, 5 4 ifc-sTI^*. V U— >;U— A 5 4pg<£>^, 
ti. 7"D75 5A, 5 5 B WiESjKJ; t) . 7'fM55 
A, 5 5 BT-^fk^tlTiH^5 7 A. 5 7Bt^J-> 
;i/-A5 3lC^*vn5„ 7^;^5 8TS 

&*Hfc;£*l-5. ^ 'J->;U-A 5 3 tti7 'J->;P— A5 

tt. ^jg^Bx"J7T-*-5^ U->;i^-A5 3{rlS®$ 
ft*. £U — >;P- A 5 4tt. I5*>7"2 1A, 2 1 

B^^s^ti-stttix'jT' i o 3, Effsyiy^ hsi 

SrfflTK^y^ hXU 7 10 2 tSoTl>5. 
[0 0 4 8] 2^©P FCllgl 1 ' 

HU7 1 0 2 tCSSBLT^S. ^|-liJ710 

2 tcfigsy^ h 2 5#ts:B£n, Stt#xs-grtj#7?x 
h 2 5 lc«koTS?tt7^X^31gB (m^nit-f) 
JC#*>tlTfflS$tlS. «£t3T, **ffi^J(OP FCfflS 
811' te, ±f5L^PFCjas^Bl©ft^|£ro^S 
^il 7StlSL. mSl^©HF/<ti:S#tJg^X& > 
at*. &?t? b m%?t) V) 2 5l:#«t4. 

[0 0 4 9] dtafCtn^. X^-7.<D{ft«(CSsS©fe 
*ISIS©^^f*:SigX«fC*3^T t>. P F Cligf© 

ISg^SBtc^cs. yi7hxU7i0 2ti- 

Tfte^/h^HCOT*. P F Cffllgf 1 ' 
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[0 0 5 0] @7C. mSKDPFCf&m^m 1 ' WfBii 

^T-^iktfcffijgtbx^^, frgxy^-i lift 
£®t&*ftm<Dmm*iMii}x (pfc^) ^iiigbT 

ffil 4 l*^lte.tXT^-5. 5fC. ££81 3<OAPffliJ 
1 4 2, 1 4 3*«Sl$n5. 0 7 (b) tC5*-r«fc5 

— -C#St>ro<i:-r-5. croU^SIfi 1 4 1 fc<fc9. ilfg 
+ 1 4±«C£Biai£i;Tt>. ^SrfflOlfett 

£#X£jgtgfT-£. 5fLS*t*^tt^:Tfi4!«® 1 4 £S 

[0 0 5 1] *Hi5Sfi»JIC«tn«. «|§<?Di5S^^-Xlc 

7 10 2 $:flJffl-r-5^i:T'P F C J&3£33UB©SSB£^ 

(S3) £*tai (ei 7) »a. mmmm^x^-xtDmm 

[0 0 5 2] tnmms) **wo<i&©*Jfi«-c»*p 
Fcsaa^g i b*, ast^-*-. PFcj&g&aiB 
a. PFcffiigii©i5i^yi^- 1 i&mmxfis 
-■ejbsH^Sgli iai:#x. mose^o^- 

-f5ffl$*l§l 1 B&tfl l CfcB*.*. ^K5*g§l 

iBH. AZ®2gfa\zis>m-rz>. tr^mmz 

81 ICtt. xyi/-2B, Rtf^g^ 7ci£ 
llC<Dg8te. HFCi**ftSiSFjtr«fc«>»=. iftft 
S*#>72 3 ©TS«TEflF4 2 U*» 

[0053] c f 4 s i f 4 m^mit. Ltts 
rtic»a*n*. #s§rt^±#LTte«[a5 5 

#>7 P 2 3*»6l!tlUanfc-»fl!)»***. 0 

^RttHSi'lfcSMC'F COF-f tfV&tfS i 
tt, St-f-ppm KTta6l>. c©8Mcte. SiRtfHFro 
l»itt(IB«t»»:#l/Tl>S. »*XC*Stl*-fflO 
S i F 4 tX7 r U'-*tlfcSf*t©tt«»CJ:oT, 



(1) 3£©£JSj6<£1;s. £fifc£ft£S i O, teSMcC 
J; OfiMfxa* 61****1*. HFte**K**T 

4. 

[0 0 5 4] y-f 1 1 CfretttilSttfcgMfX 

tt. $r-f*l**Bl lBCi*nS. ffif 3 7A>6«^ 
Sft**fLl»*J&*, 7.^1^-2 Aj&»&$r-f*|*£«l 1 

BF*3ici9«$ns. Miiisi lBTtt. m#x<p 

IcaSlTtiSS i F 4 &X:/U— £*lfe*£QttftfcK: 

.tot. (i) st©E*a*£i;*. s io,sOTF<& 
*t»*-f*l**»i ibo»*b. $--f*l**«i ic 
cVfiift. B*>6*»Sftfc»«4fti:Ef 
4 lsi^xnigti 7©js»k:*jwi*. pfc$& 

3£B 1 BCDflSOg&fr-COffiate. PFCffllKtlT 
[0 0 5 5] P FCjaggS l BfflP FC##$&SSS 

PFc«La««ieoPFc«-«fffla«*H*fbbfc 

«)«*#■*-•&. PFCjaSSBl BOPFCiMIWlI* 

[0 0 5 6] *3liS0iJtC*3lt4PFC^fflSa5«, iD 

j&8 1 2 . Kisis i 3 Rzmmmm 1 6 *-#{bLfct> 

COT?**. ir-»y6 2a^f 6 3K, iD.a&8§ 1 2 
RtfKJSSl STftlrSftS. J*3«6 3<Z>fl&tiTSB«fc 
0 t)±a5-C/hS^. rtf 6 3®77>v6 6^hT 
^r— ->>^6 2<7D75>> ? 6 8 l:ffl)tSft4. imf&fg 1 
2 3tt— *«ift-e**. 1R#MK6 4 #1*3* 6 
3<D±&\Zikm2tlZ. tiam&l 2\t. Itfi6 4i0 
t±*CfitL, Hk-:5'3 2iSia;^I5Bfl»« 
12 2*tt4. **Vfl 3tftr— 6 2 <h53tt 
«6 4«i:a>Ht:UgJ5££n*. ^ty^7 3tt, iSiS (7 
0 0*0 ©#ifX©l»*«rt*6 3Xtf»tt«6 4*»6er 

[0 0 5 7] Kj£g§ 1 3 tt. SRtttt 6 4 «fc 0 "bT#fctt 

n-r*. si&sgi3«. &m7 4±i=7^5^-*ak«t 

TJI/S^J&MiSteA 1 ,0,8 0 %, NiO, 
2 0%Sr-&t;M!«T'*-5. MiSE^J- h U y v 6 5 \tft<g 

6 3(*3lCjf HS7 0H 77>->'6 9<S; 

7 7>y'6 8 (CiK^-r^^ilCj;-DT> 7— >>^6 2 
CBlOMttSna. M«7a- h U ->->*6 5li77>y6 
7$77>v6 8 t:^-&-r-5Cl<i:tCj;oT^-v>^6 
2(C#^$n^„ KJS»13tt. y-»^6 2trtf 
6 3t©WK:8i«*nfc«»fflt-^ (S^tirr) *w 

t*. /\*-y7;i/7 2 *#-r*Ay 7;i/«j#8S«7 1^. 
r®7 ocaottttsn*. ftaiseiea. /\*-y7;p 

[0 0 5 8] **!6«fc*»*Sin3»« 1 2 . S^§S 1 3 

Rzf&mmmi 6 a. PFCfflasBio-tn^tBi; 
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[0 0 5 9] PFClSISIlBttPFCfilSIlT 

inMssg <»*■&■**) tc^^n-5^7icfi^'>-r-5. 

(DjCWSlS^'f i?il$*S§2&tf7 2(01Ifff 
T-4i;SCOT-. #^l:#Jti5S i F 4 l?ros i 

it-e^r*. z.<ntztb. ^ommiz^zMmm i 4co®& 

•5. 

[0 0 6 0] H8©«|jSK4Jl>T. ^012^6 0*. IE 
«4 2T?»4«C<. ^Sgfl 7©jBs*fciB*»|J||UT"e» 

s dk* 6 o c 

[0 0 6 1 ] 

[«W©3a*] SB13BWlcJ:nK. Mtt0*fiJX«#$ 

[0 0 6 2] JB2«WfcJ:n»f, 6 5 0t«± (fftL 
<tt. 650~750"C) ©KJ6S«-eaRfl;3»*©* 

£^i§#fc*£^&<#gK##T*c£a*-c€r, its 
[0 0 6 3] 5B3 38W»=«kntf. SMfxtc^ft-cns 

X (tfJAfcfHF) ©**t*b<«^-r*. 

[0 0 6 4] ^4^Hj( C J;n«. *r-f*©tt*K:fl!(,>S 



[0E©fffiW.ctBijJi] 

[Bl] *3B980(6Fiia-*MWT*aPFCffla«« 
CB2] 7;U5^JK«J«fcJ;SPFC©#/***ji*Ttt 

[H3] -#Yb*isoPFc»/w«a«o-« mm) 

[0 4] 0 3©PFC##&g$£jIfflLfc*:3£Hj!Wfi!j 
©*J6«T**P FCfflSS«©««HT*S. 
[0 5] HlOPFCffia£B€XfflUft:¥*ttflifiS 

[06] 0 7OPFC^aSlg<&ffigLfe^aS^g!igI 

[0 7] *aH©tt©£*M-?««PFCgl9ttB0!>«l 

/&£^u (a) \tp f caimmmtommmwimm, 

(b) « (a) ©U^£1£l 4 l#iST©P FCiSail 
g © $4 ^ IpJ Ic ffl[ ff "f -5 * ifi] 1 3 * -5 IS $f E 0 1? ^ . 
[0 8] *&BJ©ft&©3^m i ££PFC$agg£@</Dj8 

[0 9] 0 8COPFC^5fiaa5»B^ffl«^0trfe-5. 

1. 1'. 1C, 1B-PFCJ6181. 2, 2A. 2 

B. 6, 7, 3 5-K5-fX5»f>^ 
fi. 1 1 A—jr* i 

IB, 1 1 C-$r-f 12-iD.^H. 1 3-g 

14-iiI, 1 5-*ftSE»ar. 16-^8 

2i-^>^ 2 2 -mm 

m, 2 3-#*#>:/, 2 3 0-jUCtl 

3 1-fflgfh 3 2 -«^h-^, 4 0-^7 
^□Vh^?. 4 l-*tt//Xl**7^J^. 6 0- 
^fEf, 7 2-yty7;PH»3E*. 10 1-SjfiSB 
XU7. 10 2-fif^MU7. 10 3-iiHJ 
7. Hl-D^SS, 1 5 1 -eiSsff. 
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(72)fg9?# SOJ iSSfT 
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^iBiTUfmETSi#i^ t*5£# 

ttB&Sfl^Bjillgl*! 
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